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(54) IMAGE PROCESSOR 

(57)Abstract; 

PROBLEM TO BE SOLVED: To obtain an image close to 
the luminance distribution of a sample by providing a 
restored image based on the method of no proximity 
through spatial filtering processing to image data 
successively outputted from a preserving means and a 
converting means. 

SOLUTION: A 4-line buffer 14 and a spatial filter 15 are 
connected through an A/D converter 13 to the output 
terminal of a photodetector 1 2. Then, the 4-line buffer 
14 successively fetches image data from the A/D 
converter 13 and temporarily preserves image data for a 
prescribed size, namely, sends image data, which are 
respectively delayed just for one line, two lines, three 
lines and four lines, from the 2nd line to the 5th line to 
the spatial filter 15 and the spatial filter 15 presets a 
coefficient based on the method of no proximity so as to 
obtain the restored image based on the method of no 
proximity through the spatial filtering processing to the 
image data successively outputted from the 4Hine buffer 
14 and the A/D converter 13. 
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WW 3 ? 1 1 - 9 6 3 3 4 
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g * { C2 ( 6 - 2 ci h) } 

|fllS^5aSfe(^S^< «TE«7£«*:»*«tB**i-6 C 
[ 0 0 0 1 I 

*<o*^M»<o|ft* j: 9 « «b;h, suited- * <7?**ttfc 
«^J:6*^fr1B»»m*UTIilllt*r*»Ufc*7£« 

[0 0 0 2] 

»56fcflrW;* fc^S^BfclMl^^xKy »—>g ^ (de 
convolution } 
[0 0 0 3] ^ixtra»**afc»0«M*i*>6i»s, l>: 

f < =CZ [gi — C 1 (gi-1 

[0009] ::t', ci . c2 tt-K^-tf5»*t:>M[-t- 
6^7^-!?, hi* i 

PSF<a4"'i>£:te^fc£#^±T^*Mtegi^ * g 
[0 0 10] ceo J: 5 4tt7&T^=fy Xi,n^^T s « 

f i = C2 [ g i — 2 c l (gi 

Tff>ifiSHIitt g i-i s gi + i tr#flBi-6!t!** s *v^ 
[0 0 12] jR**#BBJfcP S F^ffihtt. -«tra» 



[0 0 0 4] ^H»«ia!3^MLT 

mmmfa) fef»5*tt*r**»M-* (optical sectio 
ning) £i^? 0 

70 [0 0 0 5] £OJ:5fcWM»*»fc»ft\ tt*MH» 
«£>tf^ {jAtt^#Hft: psf) ti\ H5fc*-fJ:5 

fc#HHfegi-i > gi > gi + l ^*3l^T7K 5 F^rlR] (xy 

[ooo6] z<D±?tmmmm>biKM,mzrf$-&f» 

5fei-eai7cT/V=f j; XAo?loJw*iafi6* (nearest ne 
20 ighbor algorithm) tfSfc£ B C<!D*Sgiftfti: ixtt, #'J 
;tfi£^ D. A. Agard, "Optical Sectioning Microscopy : 
Cellular Architecture in Three Dimensions * , Ann. 
Rev. Biophys.Bioeng, Vol. 13, p. 191-219, (1984) RtfD. A. 
Agard et at. p "Fluorescence Microscopy in Three D 
imensions " t Methods in Cell Biology Vol.30, p. 353 
-377. (1989)«r*ffi<, 

[0 0 0 7] wfiOftifiStefi, »*ifta«*.tf lft<0 
iUffegi ^JtTl~(^i~££-lF&gi-i s giM f)>h<0 

[0 0 0 8] *t 3 flf#fr«f±, ^7&* f i £ i #@<afiS 

+ g*o ) * h ■■•(1) 

gut t{^if|qJC®{feir^S 0 ^CT\ ±T«0#jIHfe 
gt-» x i#lW««jIHfcgi tlcffltTtie 

/i/^yXAiiifigfe (no-neighbor algorithm ) 

K [00 11] i^«ifi»ifetiJ:5*5c«f i ft, 
* h) ] -(2) 

*ots CoA*»#BB»PSF^«:h gi 

50 s^ttAs^fc^BBKP s f omskmx'ft^ikmfczti 
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[0 0 131 £<BJ:5tt«iE«te**fflLfc«i LTB 
6^^i1»*<0#*Jtt^-i» , *lHlll»il (CLSM) ^ 
£>6 C CPU Hi, 2Srgg» Itu-fK 

<b£*u c pu i Hi « yyy ^tiitr-^ 

[0 0 141 ft^ s CPU 1*1. — ja^U sfcfftffS 
[0015] 

[*W****UA5i:i-8iai] £JL±^J:5^*!ljff»ffi 
*P SFIz*<3VNfc3*Sttft*5£ftlB»irSlll[-c#6 

[0 0 16] ^5fe, #*AL'-lF*ttB»Ktt. 

[00 17] r^J:5i:t e y^;UM^^<t?)^i 

[0 0 18] X, *^iif«-r-^S:M»iC«:L£iJi-fcto 
l:i!*M^a«ILrS^t6*j£t4>6)i>, 

iooi9] **5 % j^aw^^waw^a^, s** 

[0 0 2 0] 
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10 0 2 1 ] 2 t J:^tf, »3ft« l fS«fe£OtSf*^ 

S»«^*5V>T, SW7^^ft ft#^R£:K»^S 

g * ( C2 (5-2ci h) ) 

[0 0 2 2] 
[«W<£|ilfie9Jf£ffi] 

(1) EAT, #»W^JSl©*J6^»W^ov^Blf*# 

2/? tt, CPUi l cot ITt**«* t/-f MWJitf)* 

iR*3tfe»W^«ffi^M*2^7cWt-3tS (rastersc 
anning ) T6 a 
[0 0 2 3] — S*»-T-l 2fi. K^-f^l 0 

Lx^<Dmffl^%m%i><Dx\ «*.tf*«^*«w 

30 (PMT) ^ffll/^ilX^5 a 

[0 0 2 4] 2^tu^«^sc^, 
^-1 2 rt* -*§-£rxw ^^MbUIftr-^t 

*#£>A/D:3 >v«— * 1 3^UT4 7^V^^77 1 

[0 0 2 5] 47^^^77l4tt v A/D^V^- 

40 ^2 7 4 >frhmS 7 4 ^±x<d&w&¥— $ v^^y 
6". 

[0 0 2 6] tir# 1 511, «7£(^^SIHiD^5 

7 1 4iA/D = W^^ 1 3**5>*«tettl**ft*B* 

[0 0 2 71 02 ttLfafr&Qm? A 1 5 tn&fcmtt 

5^ bms 74 ^^*ffir#ici--sJB i wS5o7p ^ 
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15-1-15-5I:»IJ^ 

£15-1 l:flA/Da * 1 3 ^fetBASixSlB 

5-2 — 1 5-5 \^n4y<< s/77l.4Tl^V 

4 >**^)OlifeaIIiSnfclir«^--^ 
^ft^ASftS^fcftoTi^So 

[0 0 2 8] ^tt5>*l-*-5^^oy-5r 1 5-1-1 
5-5<&»dcliW-Tfc!K JSl ro^oy* 15-1* 
HBLt^py^ 1 5-1 — 1 5 - 5tO»j*(-O^T 

[0 0 2 9] ^l^n y£ 15-1 (4, BE3?IJtCg?JH£S 
tLfc5^7-^7i/fIfilBl 6-2 0&m?L, ') 

d = ^<-^ i 3 395«KStLT^a 0 n*x.lcj: o . jbi * 
f - g * k 

fflU k =.c2 (6 - 2 ci h) 



10030] X, SBlCOt/ny^lS-l |C*4, 5o« 
l^^^ 2 1 -2 5(1, ^mCPUl 1 ti>h*r — * 

[0 0 3 1 ] -r^^t), 1 HK0SWl7-</v^^SrJlla£ 
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9. £<a»g\ EI 3 (a) tw^r-fj: 5fc*'frft:tt# 
rij Tfl&CD«»AS r o j Omffn^ h y ^XT-fc 

[0 0 3 3] A«»#B*PSFOaBMth(C(l, *C0; 

hij = h (i - Ax, j ■ Ay, 
t#«>, «I^T*JI*«)«13&S r l j mttfiJ:5^«»ft 

10 0 3 4] 2o^7>-^ <S»0 ci . c* WU 

i"6^T\ »*S<ifcB«frJtft*sfe*iiftltfcBISEi- 

[ 0 0 3 5]HoT, J^±(DJ: ?ft_bSE5£(4) ^^1"S+ 
S^CPU 1 1 lift^Tfrfctfu ^ixtwj; Ssftto^frfc 
«jft^ hy -y£^kJ&S#«»U'v?JR>5'2 1-2 5^»3S 

[0 0 3 6] :ix^ft^^2i-25i:n ^ 

Wg»7 yf§8 2 6-3 0^lT#f»S3 1- 
3 5ffi&M£tlX^Z> 0 :^5t)&i»7 ^^IUSS2 6 
— 3 0H, ^f^»JiffCPUl l!&*6ff3«WtSE 
E«*S:SttT*«»U^i? 2 1-2 5^K«StbT 
y^^ktyyf U-C**»»3 1-3 

[0 0 3 7] :tl^fM3 1- 3 5ll #7"— # 7 
^086 1 6-2 OfcJ: 9 9yfUfci|«t5 5o« 
X*tl?tl>&&$k 7 ^f2 6-3 0T"77 

6 t=:i£5»«4r#LTi^So 



20 s 0 r.^^«5j-ffiBBSfcpsFoasaffihri, B3(b) d 

5 ^5fr5?i]^ h y y^* h= Chi j] 
hi; (i ( j=-2, -,2) 3ft5c*«^*«»PSF^ 
5? ^ffifttth (x.y.z) £9. 
Az) -(5) 

[0 0 3 8 ] ^^adiss&3 en, mi^msn^vy? 

15-1-1 5-5^btH*S*T,6**li»**:JD* 
U SB7-f/^fflAi LT7^^*!i 3 7l^a*£B 

[0 0 3 9] tti»^^ (PLL) 3 8 fWt- 

30 *hT6 ^-lfiRj([*o**K:M)«l**«fc»I^C PU 1 

13, 47^^77714, SM^-r/U* 1 5&lh":7 

[0 0 4 0] ±3BC PU 1 1 te, ±IB^*0< ±1255(4) 
t-^i-ffflf4rSt* LTffift? h^^^k £#«>-C*« 
JKU-^^^ 2 1 — 2 5 U ^o7l/-A^^ y 3 

7?!>*kIBfe^~*£^ffiU ;n^^^ut^ 3 
^3 9tC»^i-S*ttfr»LT^So 

[0 0 4 1 ] ft(=±BO>D<*j*StbfcK«<0f*ffl^o 

yx§§p^«Si:iTCPui ±ft*(4) ^ 

ci h) I :o«»-7h!Jy^^kt*(l*^ 

[0 0 4 2] *jH*U-lPjia«IWttt, CPU 

1 l^i:j;o-cttK7^^1 OSrJBtbU 
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[0 0 4 4] ^COSjMBtfF-l 2 3&^bttl*Sixfclil««# 
fl A/D = ^<— ^ 1 3t^J: ■J^S^Mfc&tU LMj 
flfe^—^ t LT47>f^y77 1 4MSP«7^;^ 

1 5n&&ft,S 0 

[0 0 4 5] 47^W^77l4ll A/D » 
^^/u^ 1 SiciSffli-S. 

[0 0 4 6 ] i^ffllB^^/u^ 1 5*1. «5Eote3afc*5 

4 a/D = y/^^ 1 3^^^tti^Stb6IiJ*feT ? - 

[0 0 4 7] -rfefc-fe, H2t^"t-J:5^ffll1B7^/^ 

1 5l:fe^T, JISl^By^lS-llIttA/Day 

U ^2-£5 5<Dyn ^15-2-1 5 - 5 Id ft 4 V 
-f^y77l 4T1 7^y^64 9-f^*tHR 

100 4 8] w^7*>»l^Py^l5-l-Cll A 

^tJWi:jgS^ntf-^ 7 ^{aite 1 6 a>ib 1 

yfiBl 6 — 2 0<DNiX*l iS*<5o^7 hU 
1 VCiiiKi-S 5o(Ol|f- *&ffc£H-6 fl 
[0 0 4 9] X, #«»7y^[SjlS2 6 — 3 Ote, -tiX 

maWttfCPUl l^5>a3«ft*3E«#*r**tr 
^frffilft^v?^^ 2 1-25 E^^^tLTV^S^IS"^ b y 
k&7 y^LX&fkWnz 1 — 3 5 fci3!£H-r5, 
[0 0 5 0] L^&Kl, #J&3£gfl3 1-3 511 
?7yfBBl 6-2 0 tw J; 9 5 LfcigjSil-* 5o 

-30117 yfSntl^«»^ h V k£r§tt& 

[0 0 5 1] i2-S5^7'p 7^15-2-15-5 

iX> 5 O^I*f-^ i h y 5/ ^ ^ k 

[0 0 5 2] C^ADjf«36il Il-$5^^P^^ 
15-1-1 5-5^bffi*S*T-S«-»»«»*jDj| 
U SFrU^^/W^tti^i LTt7 A^^y 3 7 ir^tti 

[0 0 5 3] 1 XftO«fM*i»TUfc6, 4?-f^ 
^^71 4co^-Y^T- r — 1 y-f yfoT!:y7 h 



(5) 3$B0spi 1 - 9 6 3 3 4 

CPUiin 3 7^^nf«r— * 

u-^/^e y 3 1 t*h<OWterr — 9 

[0 0 5 4] J^T, C PU 1 1 a»fcff Jt^ffi^fcSS: 

R-r h >J y * * k *r*Ii-S»frtt, h y 

s/**k*rcpui 1 i^«SSf^v ! x* 21-251: 
in i^i?. SfcteCPU 1 i**b«*Wfi»*:ffllH7-</u 

* 1 5^«|ft7 7^IeJfi§2 6-3 OlzmZ^t^X 

yfiB2 6^3 0T?fffc4«»-7 h 

y s/^k^^i-*, 

[0 0 5 5] r*DJ:5ic±EJBi^|{16<7)3K1IBi:*5t^-c 

H iOlftT f — ^47^^^/7714 -C^*Se U & A/ 

J6&*tfcffilHI:7-f 1 5 {r: J: 9 47^Ay77 1 4 

10 0 5 6] X, lJBJB^BrfrttC 
ifl [0 0 5 7] **s, ±1EKS 1 <OWtO?B(Sd 

CPU11^^47>f^777l4^7 
r 0 0 5 8 ] X, £fe##gBR P S F Oltttt h cD^fcij 

[0059] 121 4 i*m#(D&m.myt!£mt&mzmm l?c 

1x4 A/Dny/Wi3tf 
^^>?/KoBSf-i?(:^^ti, 47-f^-;77i 

[0060] an7-fw 1 5<&fflAMu:tti«£ 
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1 0 0 6 1] X. fS]5ffl#«le]S&4 2 fit, Htt*^4 OA* 
bm*Six5iii««»3&»6W)ll!«**»lltb, C^IW 

3, 4 7^ y/<y77 1 4, 1 S&tFD/ 

[0 0 6 2] ft^±BO*D<«rilSttfc««O^S^O 

*4f*»-urcpui la, ±sa*C4) 

ff^T«S^h!)y^7k (=C2 (5-2ci h) } 

-25 lllttJE**'*. 
[0 0 6 3] »&*^4 Ott, 

4 0**bffl*SJh,fclHft«*rt, A/Dn^-^l 3 
[0 0 6 4] 4 7^W^>77l4fl A/D^^- 

^^/u^ 1 5{i^tb-T5 0 

[0 0 6 5] £<6^R3:7-f /u-# l 5tt, JzSEf^imt-. W 
£rffll/\ 47>f^>77l4tA/D^y/^^13 

[0 0 6 6] D/A=iy^W4 1 

CPU1 l^t§M^^^21-25Hil £6 
i^CPUl 1 ^^^M^^fE:^/^ 1 5^ 
#lc7yf[£]|iS2 6-3 0(:^S:^: < l;^ ^ttb^ 
&7;y^[H]ffg2 6-3 OT?*fc*«R^ hU >^^k^r 

[0 0 6 7] i^J:5^±IEK2©S06o»«I^J:*x 
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[0 0 6 8] tt*3, ±ffiSS2<O3S«0^ttriH &<7}ii»9 
[0 0 6 9] 

Hi] *isw^«h>S]ii«*aas«*f#*j«;u-+'* 

[0 2] W*«lrfc#t6ffiB7^/u^^**ttte»fi!t 
[S3] y-f ?y^<o^^«»fttfjflt»»*BB*©ai 
2tf [0 4] ^«lw«to&attMHllC«:d:«V«¥Blttk 
[IS 5] WJlW»^ib1K»»^#<rfe|»*'t-5tt5£r^ 
[HJ6] 

1 0-*S K9-Y^ 
1 1 -■CPU, 
1 2-S36*^ 

3fl 14-4 7-f^y77, 

1 5 >-'^.?&7 J , 

16-2 O-.T^^^yfUB, 

2 1-2 5-«»^^, 

2 6-3 0-«7 y^mis. 

3 1-3 
3 

3 8- "™^-/ (PLL) , 
40 3 9-^^7^t^3 >\ 

4 0-»«»^ 

4 2-nmn^AEiK. 
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